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Abstract 
Smart helmet is an innovative concept. In our work, there are mainly four features which are 
useful nowadays to prevent the accident and brain damage to the rider. It also detect the 
location of accident. There are so many reasons for causes of accident like not following the 
traffic rules, carelessness of driver as taking alcohol while driving. To avoid this, we have to 
implement a smart helmet; for that reason there are two important units. Helmet unit and 
bike unit, in helmet unit there is transmitter block and in bike unit a receiver block is there. 
The transmitter transmit signal from transmitter to receiver through RF transmitter. There is 
a limit switch to detect whether the rider is wearing the helmet or not. MQ2 sensor is used to 
detect whether the rider has taken alcohol or not while riding. GSM and GPS system is used 
to send the message to the relative whose sim number is inserted in GSM. GPS system is to 
detect the location of accident. These all features make simple helmet into smart helmet. 
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INTRODUCTION 
Nowadays, especially in the young 
generation, the craze to ride bike is rapidly 
increasing. The middle class families 
prefer to buy two-wheeler over four-
wheeler because of the low price. As the 
number of two-wheeler on the road are 
increasing, road mishaps are also 
increasing day by day. In the event of an 
accident, lack of timely medical attention 
to the injured person may lead to death. 
There are various reasons for accidents 
such as not having adequate ability to 
drive, defective two wheelers, rash 
driving, driving and drinking, etc. But the 
main reason is the absence of helmet on 
that person which led to immediate death 
due to the brain damage. 
 
The idea of development in this work 
comes from our social responsibility 
towards society. Thus, there is a need for a 
system which ensures safety of rider by 
enforcing rider to wear helmet as per 
government rules. However, the main goal 
of our work is to make it compulsory for 
the rider to wear the helmet during ride 
[1]. To ovoid the accident during riding 
due to alcohol taken by rider by using 
MQ2 sensor, [2, 3] when accident occur, 
then the message is send by using GSM. 
[4] Accident location is identified using 
GPS. Therefore, all reference has been 
contributed to the development of the 
project. 
 
TRADITIONAL PROSPED SYSTEM 
In this work, we are using limit switch, 
GSM and GPS is used to detect the 
location for safety of rider. But today’s 
youth generation is attracted towards the 
digital system like camera and MP3 
player, but it’s not helpful for safety of 
rider so it’s not implemented in project. 
 
PROSPED SYSTEM 
Power Supply Unit 
The power supply unit is used for the 
  
 
40 Page 39-49 © MAT Journals 2019. All Rights Reserved 
 
Journal of Electronic Design Engineering 
Volume 5 Issue 1 
 
supply of both bike and helmet unit. Total 
operating voltage is 9V and current is 2A. 
Power supply mainly consists of ceramic 
capacitor for reducing the high level of 
noise and electrolytic capacitor is used to 
keep voltage balance. Next is 7805 
regulator whose main function is to keep 
supply constant thought out. Voltage 
regulator 7805 is used to regulate the erratic 
voltage received from the power source. The 
7805 voltage regulator gives a 5V output. 
Heat sink is used to dissipate the heat. 
 
 
 Figure 1: Block for power supply of 05-09V. 
 
 
Figure 2: Power supply circuit. 
 
Helmet Unit 
The helmet unit consists of alcohol sensor 
(MQ2) for detection whether rider has 
taken alcohol or not. Encoder HT12E 
remote control HTT12E simply convert 12 
bit parallel data into serial o/p which can 
be transmitted through RF transmitter. 
Operated at an voltage 5V to 9V, having 4 
wires, 1 for positive terminal, 2 for 
negative terminal and reaming for output 
of alcohol sensor and LDR (Light 
dependent resistor) (IR Detector). LDR 
sensor is used to detect that the rider 
wearing the helmet, then the engine is turn 
on and also if the MQ2 sensor detects 
alcohol, the module installed on helmet 
turn off the engine to avoid any accident 
and so that drunken person appreciate 
measures to reach his destination. Encoder 
HT12E is an 18pin chip which is used to 
encode data, before transferring it through 
the RF transmitter. Comparators enable all 
functions to work properly. Comparators 
have 4 inputs and 4 outputs. Its basic 
working principle is based on comparing 
voltages supplied to its positive and 
negative input pins, comparing them and 
producing output. The wireless antenna is 
used to transmit information from 
transmitter to receiver and antenna having 
the wireless frequency is 433MHz to 
434MHz.
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Figure 3: Block digram for helmet unit. 
 
 
Figure 4: Helmet unit circuit. 
 
Bike Unit 
It consists of RF receiver, decoder 
(HT12D), microcontroller (AT89S52), 
12V DC gear motor, GPS and GSM 
module. The RF receiver receives the 
encoded binary data which is transmitted 
by the RF transmitter and provides it to the 
decoder. The decoder decodes the 
incoming digital data and provides four 
bits in the MCU, only if the address bit of 
the encoder and decoder match. This is 
done to ensure the safety of the system. 
Decoder HT12D decodes all the incoming 
data and then forwards it to the MCU for 
implementation. The AT89S52 is 
programmable MCU with a small 
instruction set. Supply operating voltage-
4.0V to 5.5V, resistance- 40 pF ± 10 pF 
for ceramic resonators, frequency- 10 HZ 
to 33MHZ. Limit switches are detected 
and controlled by the motion or presence 
of an object.The main function of limit 
switch is that whenever the rider has meet 
with an accident, then limit switch is 
pressed and buzzer is on and by using the 
MCU the instruction is displayed on LCD. 
GSM operate 433 MHZ and operated 
voltages 12Vcurrent 2A and GPS operated 
on 1575.42MHz, 12V, 2A.GPS are of 
supper sensitivity, lower consumption and 
small form factor. The GPS signal is 
applied to the antenna I/P to the module as 
compel serial data message with position, 
velocity and line information is presented 
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at the serial interface with common 
protocol. The global positioning system 
(GPS) in vehicle is a tracking systems 
commonly used to provide users within 
formation such as the location coordinates, 
speed, time, and so on, anywhere on Earth. 
In this work, a GPS module is adopted to 
implement the in-vehicle device. The GPS 
module has the GPS receiver with antenna 
which will provide the geographical 
coordinates. 12V DC Gear motor is use 
instead of ignition. MCU drive the motor 
using L293D IC depending on the delay 
given to the buzzer if the rider is fine, the 
rider switches off the buzzer and no text 
message will be sent to the recipients or if 
it is a major accident then the information 
will be sent to the recipients. 
 
 
Figure 5: Block digram for bike unit. 
 
 
Figure 6: Bolck diagram of whole project circitry. 
 
 
Figure 7: Circuitry of bike unit (Receiver Side). 
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PRINCIPLE OF DESIGNING 
The system mainly consists of 
transmitter and receiver. The transmitter 
is nothing but helmet unit and receiver 
is bike unit. In this work, four features 
are added. First one is to check whether 
rider is wearing helmet or not. Second 
feature is to check presence of alcohol 
taken by rider, for this we are using 
MQ2 sensor, which detects the presence 
of alcohol. When rider has not taken 
alcohol, then “No” will display on LCD. 
Third feature is to detect the accident 
occurred or not. If accident is not 
occurred then “No” will be displayed on 
LCD Display. 
 
 
Figure 8: Simulation of normal situation. 
 
Fourth feature is to detect the accident 
location if accident is occurred and 
accident address to particular relative 
mobile number. This feature is also helpful 
if bike is theft then the location could be 
found with this feature and if all abnormal 
conditions then simulation for this 
showing in below Figure 8.
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Figure 9: Simulation for abnormal conditions. 
 
SYSTEM WORK FLOW 
The smart helmet have many functions as 
compare to regular helmet. When 5V 
supply is given to kit then LCD and GSM 
start and display “Smart helmet” on LCD 
display. It is a 16 character, 2-line 
alphanumeric LCD display connected to 
single 9-way D-type connector. 2 second 
delay set on work program, after that 
status of helmet, alcohol, accident display 
on LCD display. Confirmation between 
RF transmitter and RF receiver is based on 
valid transmission signal. If the valid 
transmission is not equal to one which is 
set on program then whole system will 
wait for valid transmission and valid 
transmission is equal to one then system 
will check whether helmet is worn or not; 
if not display “NO”, on LCD display with 
the help of LDR (Light dependent resistor) 
which detect light coming from LED. If 
the rider wear helmet light coming from 
LED to reach the LDR. Resistor is set on 
47KΩ because LED is visible at night time 
and motor will start otherwise stop. The 
LDR send out and visible indication to the 
system that helmet is detected and rider is 
wearing it this is determined by high 
output which is above 38KV received 
from LDR. A low output is generated 
when helmet is not worn and making the 
system to turn off the bike.
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Figure 10: Flow chart of system. 
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Another scheme uses gas sensor (MQ-2), 
which can detect the presence of alcohols. 
The surface of the sensor is sensitive to 
various alcohol concentrations. It detects 
alcohol in the exhaled air of the rider. The 
value of the resistance decreases which 
leads to a change in the voltage. This 
changed voltage is fed to the comparator, 
which compares the voltage with the 
predetermined value, and changes 
according to the alcohol concentration 
below the level of illegal consumption. If 
the sensor voltage exceeds the voltage at 
the output of the present comparator, the 
microcontroller performs the appropriate 
action. 
 
Accident detection circuitry is made up of 
and limit switch. It work on 5V and it is 
connected to MCU normally, Limit switch 
is closed. When rider meet with an 
accident, Limit switch is pressed and 
sounds beep and MCU take action to turn 
off the engine and it send message to one 
personal contact and one concerned 
authority that accident has occurred. GSM 
modem communicates with 
microcontroller through MAX232 IC and 
microcontroller gives command to GSM 
modem known as AT (Attention) 
commands, AT+CMGF mean Format etc. 
To send message to one personal contact 
and one concerned authority “Accident: 
Yes” message displayed on LCD. 
 
Another person using GSM and GPS if a 
bike is theft then send message to GPS 
to find out about location of bike, then 
GPS gives six line, 26 byte string data 
numbers code that code search on 
goggle map and we can easily find out 
our missing bike.  
 
COMPONENT REQUIREMENT 
Table 1: Component Requirement 
S. No Component Name 
1. Microcontroller AT89S52 
2. Alcohol Sensor MQ2 
3. Transceiver RF module434 MHZ 
4. LCD display HD44780 
5. GSM SIM300 
6. Encoder/Decoder HD12E/HD12D 
7. Motor 12V.DC Gear Motor 
8. Buzzer 5V DC Buzzer 
9. Limit Switch XPE3 
 
RESULT 
Fig. 10 illustrates the transmitter unit embedded on helmet.  
 
Figure 11: Helmet section. 
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Figure 12: System activated. 
 
As helmet is worn by rider, tracking system will be initialized and then it will display on 
LCD for 5sec. 
 
Figure 13: Vehicle section. 
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Fig. 13 illustrates design of receiver section mounted on bike, when helmet is worn. 
 
Figure 14: For not wear helmet by rider. 
 
Above Fig. 14 shows the status of system if not wearing helmet. 
 
Figure 15: Accident detection. 
 
When rider meet with an accident, it is 
detected by limit S/W this shows on 
LCD display and with the help of GSM, 
GPS we can find out accident location, 
this will also help in the thefts bike 
situation.
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Figure 16: Text SMS on mobile. 
 
Text message receiver on particular mobile 
number which is set on program. 
 
CONCLUSION 
This paper has described the design and 
implementation of a vehicle tracking 
module to give information about the 
accident and tracing of the accident 
location in real time. As in helmet the 
transmitter section detects the accident and 
sends necessary information to the receiver 
section. Then, the received signals will be 
decoded in the RF decoder. Then, the 
decoded signals will be transmitted to 
microcontroller. Microcontroller controls 
the incoming signals and performs 
necessary actions as coded in it. If the rider 
meets with an accident, then he can switch 
pressed and the buzzer start sounding then 
information about accident will be sent to 
rider’s relatives by using GSM Module 
along with GPS coordinates. The system 
was able to experimentally demonstrate its 
effective performance to track the accident 
location anytime from anywhere and also 
synchronously find out theft bike. 
Furthermore, our implementation is low-
cost. Smart helmet is an effective solution 
to many problems. Wearing the helmet and 
being sober. Here our engine cut off 
feature reduces the chances of fatalities 
significantly. The smart helmet acts as a 
virtual policeman keeping the drivers in 
check and making roads safer. 
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